PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 4 : 
A61M 15/00 



Al 



(1 1) International Publication Number : WO 85/ 02778 

(43) International Publication Date: 4 July 1985 (04.07.85) 



(21) International Application Number: PCT/FI84/00100 

(22) International Filing Date: 21 December 1984 (21.12.84) 

(3 1) Priority Application Number : 8348 1 6 

(32) Priority Date: 28 December 1983 (28.12.83) 

(33) Priority Country: FI 

(71) Applicant (for all designated States except US): HUH- 

TAMAKI OY [FI/FI]; Laaketehdas Leiras, P.O. Box 
415, SF-20101 Turku (FI). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only) : LANKINEN, Tapio 
[FI/FI]; Jalustinkatu 1 1, SF-20800 Turku (FI). 

(74) Agent: LEITZINGER OY; Hietalahdenkatu 8 A 23, 
SF-00180 Helsinki (FI). 



(81) Designated States: AT (European patent), AU, BE (Eu- 
ropean patent), BR, CH (European patent), DE, DE 
(European patent), DK, FR (European patent), GB 
(European patent), HU, JP, LU (European patent), 
NL (European patent), NO, RO, SE (European pa- 
tent), SU, US. 



Published 

With international search report. 

In English translation (filed in Finnish). 



(54) Title: INHALATION DEVICE 




(57) Abstract 

An inhalation device, comprising a socket (1) intended for an aerosol container (3) of a substance to be inhaled, the 
bottom of said socket being fitted with a baffle (6), which receives a valve stem (4) fixed to container (3) and penetrates in- 
to an inhalation chamber (10) provided with a mouthpiece (11), a nozzle at the end of an inlet duct (7) terminating in said 
inhalation chamber (10). Mounted at a distance from said nozzle (8) of inlet duct (7), the nozzle being directed towards the 
end of inhalation chamber (10) far from mouthpiece (11), is an opposing baffle plate (9) for pulverizing a spray of medica- 
ment in inhalation chamber (10), and that said inhalation chamber (10) is provided with a one-way valve (5) for passing air 
into chamber (10). 
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inhalation device 



The present invention relates to an inhalation device 
provided with a socket for an aerosol container that 
contains material to be inhaled, the bottom of said 
socket being fitted with a baffle which, receives the 
valve stem of said container and extends into an inhal- 
ation chamber provided with a mouthpiece, a nozzle 
being mounted on the end of an inlet channel and ter- 
minating in said inhalation chamber. 

At present, medicine is inhaled into the lungs by using 
either an inhalation aerosol or a powder metering de- 
vice. A major drawback in inhalation aerosol is that 
the dosing must be effected in the beginning of inhalat- 
ion, which all patients cannot manage. Another minor 
drawback is also that aerosol does not work at temper- 
atures below zero due to the relatively low vapour press- 
ure of generally used propellant compositions. 

Powder metering devices do not suffer from the above 
drawbacks but, due to small amounts of medicine, they 
require the use of a carrier, at present lactose or 
glucose. These are hygroscopic carbohydrates which 
readily adhere to a moist surface. A powder metering 
device gets wet on the inside if exhaled through it or 
brought from cold weather to warm indoor air. A con- 
sequence is soiling of the device and diminishing of the 
inhaled dosage. An inexact dosage may also result if 
an inhalation-ready device is held in a wrong position 
with some of the powder falling out through the inhalat- 
ion hole. From a user's point of view, filling of a - 
powder metering device with a medical formulation is in- 
convenient for each dosage. 
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Lactose and glucose are useful for the mouth pathogenes 
and there is no doubt that decay of the teeth would in- 
crease because of the continuous exposure to sugar 
caused by the powder. Also for patients over- sensitive 
to lactose, such medical formulation is not always suit- 
able. 

An object of the invention is to provide an inhalation 
device whereby all the above drawbacks are eliminated, 
i.e. a device that is. simple to operate and provides 
effective inhalation of a substance to be inhaled with 
procedures as simple as possible. 

The above object of the invention is fulfilled with a 
device is characterized in that mounted at a distance 
from the inlet nozzle, directed towards the opposite end 
of the inhalation chamber mouthpiece, is an opposing 
baffle plate for pulverizing a medicine spray. . 

in the inhalation chamber and that said inhalation 
chamber is provided with a one-way valve for passing air 
into the chamber. 

Thus, the above device comprises a combination of an 
aerosol spray and a powder inhalation device. In the 
device, the dosage of a medical formulation proceeds 
from an aerosol container, which is highly preferable 
and simple from the point of view of a user but still 
the inhalation of a powder proceeds according to the 
user's own inhaling. After all, this type of inhalat- 
ion has been found more effective than an aerosol spray 
directly into the mouth. 

The air needed for inhalation is passed into the inhal- 
ation chamber through a one-way valve, preferably mount- 
ed on. the wall between socket and inhalation chamber. 
In such position, a one-way. valve receives best possible 
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protection below the aerosol container. Also, the 
socket is usually fitted with a protective cover. 

For best possible spray atomization, said baffle plate 
is concave with respect to the nozzle. Thus, the spray 
atomizes effectively and spreads all over the chamber. 

The invention will now be described in more detail with 
reference made to the accompanying drawings, in which 

fig. 1 shows one embodiment of a device of the invent- 
ion and 

figs. 2 - 3 show different modifications of such device. 

A device shown in fig. 1 comprises a tubular body for 
building an inhalation chamber 10 with an upright 
socket 1 at one end. This socket 1 is intended for an 
aerosol container 3 of a medical formulation. The 
bottom of said socket is fitted with a baffle member 
6 provided with a channel whose inlet is sufficiently 
wide to receive a valve stem 4 fixed to an aerosol 
container 3 inserted therein. Thus, the reduced part 
of said channel provides a baffle member against valve 
stem 4. The channel continues as a narrow duct 7 
lengthwise of said baffle member 6. The end of this 
duct 7 is provided with a cross-channel, extending 
crosswise with respect to the longitudinal direction 
of said duct and terminating in a nozzle member 8. 

Spaced from and opposite to this nozzle 8 is mounted 
a baffle plate 9 whose surface is concave with respect 
to nozzle 8. 

A socket 1 for receiving an aerosol container 3 is 
open and provided with a protective cap 2 for cover- 
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ing said aerosol container 3. 

The wall between inhalation chamber 10, formed by the 
body, and- said socket 1 is provided with a one-way 
valve 5 which only opens towards the inhalation chamber 
so as to facilitate the passage of air into the inhal- 
ation chamber. An air-flow in the opposite direction 
closes said valve 5. 

The inhalation chamber is an elongated .tubular body, 
whose end far from socket 1 is fitted with a mouth- 
piece 11 to be positioned in or in front of the mouth 
of a user and coverable with a protective cap 12. 

The device is operated as follows. An aerosol contain- 
er 3 filled with a medical formulation is positioned 
in socket 1 and valve stem 4 of the container is pushed 
down to the bottom of a channel in baffle member 6. 
Pressing said aerosol container 3 still further down 
serves to open a metering valve and a certain amount 
of gas and medicament suspension discharges into duct 
7 and out of its nozzle 8 rushing towards baffle plate 
9. This deflects the gasifiable mixture into the in- 
halation chamber, the gasification beginning in the 
rear section of inhalation chamber 10 and the expand- 
ing gas drives the air in front of it towards said 
mouthpiece. During the expansion period, said one-way 
valve 5 prevents the discharge of gas this way from 
chamber 10. A released amount of gas is such that, at 
normal pressure, it only fills a part of the inhalat- 
ion chamber. Medicament particles form a mixture 
together with gas. When a user positiones the open 
mouthpiece 11 in his or her mouth and inhales, said 
one-way valve 5 opens and air flows therethrough into 
inhalation chamber 10. The flowing air picks up -the 
powdered medicament in the chamber carrying it into 
the lungs of a user. 
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As a. result of the operating principle, the propellant 
pressure and the. size of a nozzle orifice are not crit- 
ical in a device of the invention the same way as in a 
normal aerosol device. By increasing gas pressure, the 
device will be operable at temperatures below zero. The 
diameter of a nozzle orifice determines the time of gas- 
ification in a manner that as much medicament as possi- 
ble can be inhaled. 

As shown in the figure, the device is provided with a 
container protection cap 2 for protecting the device 
and especially said aerosol container 3 during trans- 
port. In addition, mouthpiece 11 is closed by means of 
a protective cap 12 making the device totally sealed 
and covered during transpoort with no impurities pene- 
trating therein. 

Figs. 2-4 illustrate various embodiments of the device 
shown in fig. 1. The equipment shown in these figures 
2-4 includes the same components as fig. 1, so the 
embodiments shown in these figures are not described in 
detail with the basic design the same as in fig. 1. 

In the embodiment shown in fig. 2, a concave baffle 
plate is mounted on the end wall of inhalation chamber 
10. Thus, the end wall can be provided with such a 
separate component or the end wall itself can be design- 
ed as a concave baffle plate 9, as shown in fig. 3. 
in the case depicted in fig. 3, said socket 1, together 
with its baffle 6, for said aerosol container 3 is pos- 
itioned in the midsection of inhalation chamber, the 
distance between nozzle 8 and baffle plate 9 being re- 
latively long. A one-way valve 5 is mounted adjacent 
to baffle plate or surface 9. 

In the embodiment shown- in fig. 4, said, socket 1 for 
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aerosol container 3 is positioned in the forward end of 
a device, adjacent to mouthpiece 11 of inhalation chamber 
1 0 . Chamber 10 is designed to have a tubular shape and 
its end far from mouthpiece 11 is rounded. This end is 
provided with a hole with a shut-off member inserted 
therein. This, .shut-off member 13 comprises a component 
penetrating into inhalation chamber 10 and having a con- 
cave surface to provide a baffle plate of the invention. 
Baffle plate 9 is dimensioned so as to totally cover 
said hole in the bottom of inhalation chamber 10. 
During the spraying action, a spray of medicament dis- 
charges from nozzle 8 rearwards and towards the baffle 
plate, urging the latter against the hole and shutting 
off said chamber 10. During the inhaling, said shut- 
off member 13 can be pressed inwards in the hole, where- 
by the stopper lugs outside said shut-off member prevent 
the member from penetrating completely into the inhalat- 
ion chamber. At the same time, however, replacement 
air is allowed to pass through the hole into the inhal- 
ation chamber. Thus, said shut-off member 13 operates 
as a one-way valve. 5. 
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Claims 

1. An inhalation device, comprising a. socket (1) for 
an aerosol container (3) containing a substance to-be 
inhaled, the bottom of said socket being provided with 
a baffle (6) for receiving a valve stem (4) fixed to 
said container (3) ,. said baffle penetrating into an 
inhalation chamber (10) fitted with a mouthpiece (11), 
a nozzle at the end of an inlet duct (7) terminating in 
said inhalation chamber (10) , characterized 
in that mounted at a distance from the nozzle (8) of 
inlet duct (7), said nozzle being directed towards the 
end of inhalation chamber (10) far from mouthpiece (11), 
is an opposing baffle plate (9) for pulverizing a spray 
of medicament in inhalation chamber (10), and that said 
inhalation chamber (10) is provided with a one-way valve 
(5) for passing air into chamber (10) . 

2. A device as set forth in claim 1, character- 
ize d in that said one-way valve (5) is mounted on a 
wall between socket (1) and inhalation chamber (10). 

3. A device as set forth in claim 1 or 2 , 
character! zed in that said baffle plate (9) 
is concave with respect to nozzle (8) . 
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